During pupation the mosquito exoskeleton is hardened by the introduction of aromatic cross-links between structural proteins (Zomer et al., 1978; Sugumaran & Lipke, 1982) . After administration of L-I ring-I4Cltyrosine to the larvae, pupal cases were subjected to partial acid hydrolysis followed by digestion with proteolytic enzymes (Zomer & Lipke, 1980) . Two thirds of the radioactivity was recovered in benzenoid adducts that were distinct from tyrosine 330nm). The aromatic components were covalently attached to the oligopeptides, predominantly in the fraction of M,5000. The three major classes of aromatic substituents were phenols, aryl ethers and non-phenolic nitrogen heterocycles. Spectrophotometric titration of one phenolic component revealed three inflection points at pH 5.5.9.5 and 12.0. the two extremes characteristic of the grouping -ArOH-X-ArOHwith strong interaction between the ionizing loci. The non-phenolic fraction included 0-alkylated aryl-ethers identified by transfer of the alkoxy group to a thetin acceptor (Irie et al., 1976) . Oligopeptides consisting of tryosine groups and other protein-bound phenols were isolated by binding of the citraconylated fragments to immobilized fluorodinitrobenzene and separation on the basis of size and charge. Five highly radioactive components were recovered that were brown in colour, with the phenol/amine ratio ranging from 0.3 to 40. The phenolic peptides did not include o-diphenols, ketocatechols or bityrosine among the products of acid hydrolysis.
In the course of pupation tyrosine is converted into pigment as well as intraprotein bridges; thus the aromatic addition products could have been derived in part from melanoproteins. Strong indications that the putative cross-links did not originate from pigment were obtained when melanization was inhibited by exposure of the larvae to a di-t-butylphenol (Zomer & Lipke. 1981) . No significant reduction in the elaboration of arylated radioactive peptides was observed. That the benzenoid substituents were appended to protein rather than to chitin was established by administration of diflubenzuron, an inhibitor of polysaccharide deposition in the arthropod integument.
Although pupal cases of increased fragility were elaborated, continued production of arylated peptides was observed.
Individual peptides were examined in the i.r. region as Fluorolube and Nujol mulls and in KBr pellets. Assignments of major inflections in cm-' (with S = strong, M = medium intensity) included (a) peptide addition via a multi-substituted phenyl group condensed or conjugated with one or more heterocyclic ring systems, 680S, 760s; (b) aromatic, 1550s; (c) quinone, 1630S, 1660s; (d) amide, 3250M. Acid hydrolysis liberated amino groups (e) 3350.5, 1620s and the carboxyl function (s) 880s. 1720s. All the aromatic components recovered from acid hydrolysates were highly polar and coloured, with strong indications of hydrogen-bonding between the exposed functional groups.
In the mass spectrograph two cleavage patterns were evident. One fraction afforded a molecular ion M + 575.3318 (C,,H,,N,O,) yielding a major fragment at m/z 152 (C,H,N,O,) in accord with a diaminoquinone. A second species was represented by M + 443.26332 (C,,H,,N,O,) cleaving to mlz 161 (C,H,,NJ, best fitting a condensed aromatic heterocycle. Apart from their origin in a common precursor the two putative structures were not related, implying separate bridges between different protein species or particular amino acid residues within a single polypeptide. Since the pupal case consists both of flexible intersegmental sclerites and more rigid annuli, each of the structures may accommodate distinct anatomical loci.
We are indebted to Dr. Striking increases in GGTS activity in liver have been found during aflatoxin-induced hepatocarcinogenesis (Kalengayi et al., 1975) . A significant proportion of this increased enzyme activity is associated with a sialylated glycoprotein, in contrast with the asialylated enzyme in normal adult liver (Kottgen el al.. 1976) . In the present study. antibody raised against the asialylated form of the hepatoma cell enzyme was used to characterize the sialoand asialo-forms of the enzyme. The antibody was also used as a probe to differentiate between two reactions of the hepatoma :I: Abbreviation: GGT, y-glutamyltransferase. enzyme, transpeptidation and hydrolysis, which occur simultaneously.
The concanavalin A-binding fraction of the aflatoxin-induced rat hepatoma cell GGT (Ding et al., 1981) was further purified to homogeneity by preparative discontinuous-gel electrophoresis. Antibody raised against this asialylated enzyme was isolated and partially purified (Harboe, & Ingild, 1973; Walker & Mayer, 1977) .
Immunoinhibition of GGT activity (Fig. 1) was used to detect the presence of antibodies (Curd & Evans, 1974) . GGT activity was assayed by the method of Smith et al. (1979) . The antibody inhibited a maximum of 50% of the transpeptidation reaction (with glycylglycine as the acceptor substrate). This partial inhibition of activity has also been reported by Tsao & Curthoys (1980) . who observed 31-37% inhibition of the renal G G T by its antibody.
The hepatoma enzyme was further characterized by immunoadsorption chromatography. Anti-(asialylated GGT) antibody was immobilized on a column (0.5cm x 4cm) of protein Increasing amounts of antibody were added to a fixed amount of enzyme and the total volume adjusted to 0.1 mi with 0.3 Msucrose containing I mhf-disodium EDTA (pH 7.4) and 2 0 m~-ethanol. This mixture was incubated overnight at 4OC and for another IOmin at 37OC before assaying for the residual enzyme activities. lmmunoinhibition curves for y-glutamyl transpeptidase (@), y-glutamyl hydrolase (0) and the reaction between enzyme and control serum (A) are shown.
A-Sepharose CL-6B. When a Triton X-100 (l%&solubilized preparation of enzyme (containing both asialylated and sialylated GGT) was applied to the column, only 50% of the total enzyme was bound. Subsequently, when the unbound and bound fractions were separately applied to a concanavalin ASepharose column, the activity that was previously unbound to the immunoadsorbent column was found to have no affinity for concanavalin A. However, the bound fraction that was eluted from the immunoadsorbent column (with 0.1 M-glycine/HCI buffer, pH3.0) had compl-te affinity for concanavalin A. This observation suggests the existence of two immunologically distinct populations of GGT in the hepatoma cell, which can be differentiated by their sialic acid contents. It is likely that the carbohydrate residues may be involved, at least in part, with the antigenicity of the GGT molecule. The presence of sialic acid residues in the sialylated population of GGT may have partially shielded the antigenic site of the enzyme from the antibody. Thus the sialic acid portion could be near the enzyme active site, and its presence confers protection to the active site against immunoinhibition by the antibody. Maleate (Tate & Meister, 1974) , hippurate (Thompson & Meister, 1980) and diazonium salt of sulphanilic acid (Ding et al., 1981) have been reported to modulate GGT so as to uncouple the transpeptidation function from its ability to use glycylglycine as the acceptor, but still allow the access of water to the acceptor site, thus enhancing hydrolysis of glutamyl compounds at the expense of the transpeptidation reaction. In the present paper, the transpeptidation and hydrolytic activities of a purified preparation of asialylated GGT were distinguished immunologically. The antibody inhibited approx. 50% of the transpeptidation reaction, but simultaneously activated the hydrolytic activity by 50% (Fig. I) . This observation appears to suggest that the antibody was directed specifically against the transpeptidase activity, and that the hydrolytic active site may be remote from the antigenic site of the enzyme molecule. On the other hand, the interaction between the antibody and the enzyme could have resulted in a conformational change in favour of the y-glutamyl hydrolase activity. The immune complex may promote the accessibility of water for hydrolysis but causes steric hindrance to the glycylgl ycine acceptor molecule.
